Introduction
Enterprise management has undergone a path of great evolution; from material requirements planning (MRP), manufacturing resources planning (MRPII), just-in-time (JIT) production and flexible manufacturing systems (FMS) to enterprise resources planning (ERP), supply chain management (SCM) and customer relationship marketing (CRM). In the 1990s, the Internet, and business process reengineering (BPR), used in conjunction with each other, have emerged as important tools which give organizations the leading edge. Today, more and more enterprises are integrating their legacy systems with Internet-enabled applications and are changing their business processes to achieve e-business integration. Such e-business applications improve efficiency (Millier and Palmer, 2001; Porter, 2001; Palmer, 2002) by streamlining internal and external transaction processes, creating new markets for products and services and enhancing customer and supplier relationships. E-business is well defined as follows:`U sing global, Internet-connected computers to create new business relationships and transform old ones for real time-integrated business process and workflows'' (Klassen and Jacobs, 2001) . The e-business applications have created new, dynamic opportunities for collaboration among members of the supply chain, connection among partners, customers and suppliers, and interaction from a broad array of business touch points (Van Hooft and Stegwee, 2001; Jutla et al., 2002; Rao, 2002) .
Although e-business is often mixed with e-commerce, they are completely different concepts. E-business is revolutionizing the way of communication between internal and external stakeholders within an organization, connecting numerous information systems and integrating data streams. E-business encompasses e-commerce as well as many other applications (Galliers, 1999; Jarvenpaa and Tiller, 1999) . E-forecasting is one of them.
In this paper, the authors, recognizing that very little research has been made in this field, throw light on several aspects of e-forecasting in today's business, discuss the role of this function and present a survey which aims at creating a big knowledge base for the operations researcher by identifying existing Web services of forecasting.
Forecasting and managerial implications
Forecasting is a crucial step in effective and efficient planning because it can help ensure that effective use of resources is made (Waddell and Sohal, 1994; Newbold and Bos, 1994; Klassen and Flores Benito, 2001) . Nowadays, companies are in need of new forecast procedures, which will put them in a position to produce more accurate forecasts. Poor forecasts lead to inefficient capital management. In particular, the opportunities created by the use of a new, but more accurate, forecasting method are plenty and at the same time substantial for improving the functionality of the company (Wacker and Sprague, 1998; Assimakopoulos and Nikolopoulos, 2000; Zhao et al., 2002) . More accurate forecasting on the company's monthly sales will ensure better stock policy, more efficient warehouse management, better product distribution to the company's branches and, finally, minimization of the company's risk in covering the market demands.
Planning orders requires precision so as to reduce deviations from the final sales numbers; accurate forecasts in ordering ensure cash management and cash flow optimization. Finally, better sales forecasting ensures better exchange policy for transactions between the company and its clients.
It is clear that managers can improve resource planning by understanding the limitations of forecasts. According to Wacker and Lummus (2002) , these limitations are exemplified through several strategic forecasting paradoxes that managers should recognize. The paradoxes suggested by Wacker and Lummus (2002) (Lines, 1996) .
From forecasting to e-forecasting

The definition
Forecasting is evolving day-by-day. The evolutionary nature of technological development and the need for anticipating changes in technology make traditional approaches quite often obsolete. The evolution of these systems is strongly connected to Internet technology.
We define e-forecasting as``the ability to make forecasts by distance using the Internet''. E-forecasting is based on the use of the Internet as the medium that is required for the delivery of the forecasting services to its clients/users. The basic concept of e-forecasting is included in the following phrase:``I want to have forecasts for my data, over the Internet, only with my browser''.
The need for e-forecasting
The key question which should be answered at this stage is why companies need this new service in the context of a general e-business environment. Forecasting is, traditionally, conducted mainly through specialized forecasting software. In most cases, this software is expensive and resource-intensive in system platforms and, hence, is generally beyond the affordability of most organizations. In addition we should not underestimate the fact that this software develops its own GUI (graphical user interface) with different algorithms and methodologies, which may require welltrained staff for operation (Schubert and Ginsburg, 2000) .
Main issues
E-forecasting introduces major changes to the traditional way of forecasting execution. The characteristics of the Internet today impose some limitations as well as some new ways of making electronic forecasts.
A first main issue is the way that data are exchanged between the client and the servers. In traditional forecasting systems, the data for the forecasting process are stored in computers provided by the client. In e-forecasting, everything is in the company providing the service.
In Figure 1 we can see a simplified overview of forecasting Web services infrastructure as it can appear in an e-business environment.
An e-forecasting service gives to the user the storage space for his data. All the processes take place at the provider of the service. The user can then choose his data or upload new data.
In e-forecasting, the user can select in real-time the forecasting method from a set of methods that are available to him through the service's options. Then the system is processing the data with the user's preferences and provides the forecasts online with graphs and other graphical representation. The user finally has the ability to make some new scenarios on his data or even save these forecasts and graphical representations for later use.
[ 147 ] Another main issue is the system's security. Security was not an issue, insofar as the forecasting applications run, usually, on a stand-alone PC or server. In e-forecasting a lot of information moves from the client to the server and back, so inevitably there is the need for various security levels in this information flow.
An e-forecasting system consists of software components, which make the extensibility of the system easier and provide flexibility in many different ways. The maintenance of such an application is implemented through a single source, which reduces the software problems and increases the speed and reliability of the system. Especially, talking about reliability, we should stress that, in the customers' eyes, this is related to credibility, security, legality, assurance, etc. Another great advantage is the scalability of such a system. New services can be added to the existing eforecasting service without any disruption to the functionality of the system. In addition, components can be reused by distributed applications running on various computing platforms.
Finally, the familiarization and training period of the user are reduced to a minimum. E-forecasting uses Web forms and button navigation. That means that the user needs less time to be familiar with the e-forecasting service environment than in the case of a specifically designed user interface of the traditional system.
E-forecasting today: a survey
The framework
This survey's main purpose is to create a big knowledge base for the operations researcher by identifying existing Web services of forecasting. In this framework we define five categories of Web services of forecasting which can be provided to clients, as presented below: 1 Online forecasting services. The user has the ability to upload his data, perform forecasting and see the forecasts online, with many ways of visualization. 2 Forecasting software packages with Web-enabled modules. 3 Offline forecasting services. The user has the ability to upload his data and then the forecasting process takes place offline. He can take the forecasts another time since the forecasting takes place offline. 4 Sites that provide forecasting over specific data. The user cannot upload his data but he can make forecasts over the existing data. 5 Sites that provide forecasts over specific data. The user can register and buy from the company specific forecasts according to his needs.
The first category provides the user with the greatest functionality. The first two categories might look similar to the reader. The main difference is that in the second category the user buys the forecasting software and installs it at his company's infrastructure. Then he can access his data and make forecasts from anywhere using the Web-enabled module of the software. In the first category the storage space and the forecasting software are provided by the service. In other words, the user does not buy software but service.
The findings
In this section we present the findings of our survey, concerning the above-mentioned categories. 
Online forecasting services
The survey was made with the assumption that the overall framework is closer to a real business model whose communication and cooperation protocols allow the implementation of an artificial environment that better represents a real market (Karacapilidis and Moraitis, 2001 ). Users need, first, to provide all the necessary information to get registered in the e-service window and exploit the system's advanced features. Whenever they want to visit the e-service again, they need to authenticate themselves through the log-in window. Such services are:
Outlooksoft ( 
htm).
Enterprise reporting (ER) is an enterprisewide budgeting and planning solution from Microsoft Great Plains. ER has a combination of user-defined, customizable and out-of-the-box features that automate and streamline the budgeting process. It has a Web-based deployment, which provides functionality that handles the entire forecast process. It has Web-portal deployment, which allows easy access by users. It can integrate with local Excel models. It gives forecasts for weeks, months, quarters or years and also forecasts at account level or higher.
Offline forecasting services
Such services are Delphus (www.delphus.com/). They offer The Virtual Forecaster TM , a Web-enabled forecasting and planning tool. It provides basic and advanced virtual forecasting options, as well as related in-house and online training and coaching services. The forecaster can place his demands on to the system. Demand is collected in daily, weekly, and monthly buckets by product and location. Demand data are downloaded from the host computer. Forecasting is done weekly or monthly, based on a user definition through scripting.
Sites that provide forecasting over specific data
Such services are the following:
The Growth Dynamics (www.growthdynamics.com/) . Growth Dynamics focus on how growth and competition evolve over time. They provide strategic and technological forecasting services, business strategies and a do-it-yourself software package for this purpose.
Conclusions
Forecasting is an essential tool for planning and decision making. Understanding the role of forecasting in its organizational and managerial contexts is very important for a company in today's business. Traditional ways of forecasting have started to move to Web-based applications. E-forecasting is still in the early stages of implementation and a lot of research needs to be done in this fertile field. Several e-forecasting services are offered from software houses that have implemented new Web-enabled components for their packages. This implies that the need for e-forecasting is obvious to these companies. The customer's demands for easy access with no time limitations have driven new companies to emerge in the market, offering e-forecasting services. This paper, recognizing the important role of e-forecasting in the general e-business environment, threw light on several aspects of this field and presented a survey of existing Web services of forecasting. According to the findings of this survey, only three companies offer e-forecasting. This is a really small percentage of the companies that deal with forecasting. From these three sites only one is offering forecasting with monthly subscription to the service; the other two sites include the e-forecasting services in their CRM applications.
On the other hand, we found a number of forecasting companies that have identified the need for e-forecasting and have developed Web-enabled modules for their packages. In this case the client still has to buy the product and then use the service. The other category of e-forecasting that appeared is the one where the system supports off-line forecasting over the Web. The user uploads his data and asks for forecasts. He actually sees his forecasts at a later time.
A very interesting e-forecasting service that also exists is an e-forecasting service over specific data. There are excellent sites in this category and their data are mainly stock-related. They have implemented online graphical representation of forecasts. Finally, another forecasting service is the one where the client subscribes to a company and acquires specific forecasts which are delivered to him, while he has no involvement in the forecasting process.
It is the authors' belief that e-forecasting will definitely evolve and become essential to many companies in the near future. It is consumer-oriented, because it: provides real time forecasting for planning and decision; provides easy access from anywhere; is a cheaper solution than buying expensive forecasting packages; has reduced market access time; increases productivity which can lead to increased profitability for a company; provides value-added services, such as personalization/customization and mechanisms for self-service; is easily upgradable with no costs to the client; is flexible; does not require special, expensive software/hardware; has a simple user interface with which the user is familiar; and has a short learning period for the user.
[ 151 ] On the other side of the same coin, e-forecasting has to face the classical disadvantages for all e-business applications, such as security factors, user authorization, speed of delivery and Web programming limitations. However, as Internet technology evolves, some of these problems will be faced and solved very soon.
